The liability of smallness assumption suggests that smaller firms face higher exit risks. However, does it apply during crises? We show that during downturns size reduces firms" exit risk by less; the hazard rate increases more rapidly in size.
INTRODUCTION
Several influential surveys claim the emergence of a stylized fact showing that firm size is correlated with firm survival and exit (e.g., Geroski, 1995; Manjón-Antolín and Arauzo-Carod, 2008) . Smallness tends to increase firm exits (Grilli et al., 2010; Pérez et al., 2004) , since firms entering the market on a relatively small scale may face cost disadvantages and greater difficulties in accessing capital and labor markets compared with wellestablished firms. However, we still know little about the survival patterns of firms during a crisis period.
Several reasons explain why smaller firms may also show higher exit rates during crises. Smaller firms may be more severely affected by crises due to limited financial, technological and human resources and greater dependence on (fewer) customers, suppliers and markets (Beck et al., 2005; Butler and Sullivan, 2005; Gertler and Gilchrist, 1994) . Conversely, smaller enterprises may be more flexible in adjusting to downturns, being more able to exploit market niches and activities characterized by agglomeration economies, rather than scale economies, and being less reliant on formal credits compared with larger firms and thus less inert and less subjected to sunk costs (Liu et al., 1999; Tan and See, 2004) .
In this paper we assess whether firm size contributes to differentiating firm exits during crises, also controlling for other determinants that may affect firm exits. Indeed, other firm characteristics, among which are age, human capital, performance, ownership and location, as well as industry specificities, may affect firm survival (e.g., Agarwal, 1996; Audretsch, 1995; Boeri and Bellman, 1995; Ericson and Pakes, 1995; Littunen, 2000) . The use of a unique data set helps us to overcome a gap in the literature regarding the importance of size to firm survival during economic downturns.
DATA AND METHODOLOGY
We use data from a longitudinal database, "Quadros de Pessoal", from GEP of the Portuguese Ministry of Labor and Social Solidarity. The database collects data from a compulsory questionnaire sent to all firms with wage earners in Portugal since 1982. We follow Mata and Portugal"s (2002) procedures to identify entries and exits.
We focus on the 1988 cohort and manufacturing firms born thereafter, relying on discrete duration models (Singer and Willett, 1993) , since conventional approaches such as linear regression or binary choice models are ill-suited to conducting survival analyses properly. We estimate a piecewise constant hazard model, in which the exit rates are assumed to be constant within each interval (year), but different between intervals. The hazard function in interval t, accounting for the effects of covariates, is defined as: h(t | X t-1 ) = exp( t ) *exp(X t-1 ), t = 1, …., T where the sequence of exp( t ) gives the evolution of the exit rates and  denotes the vector of coefficients associated with a set of explanatory variables (namely, firm and industry characteristics and macroeconomic control (Table 1) ). The effect of covariates upon hazard rates is assumed to be proportional (Cox, 1972) , as the following reparameterization, estimated by maximum likelihood methods, shows: log h(t | X t-1 ) =  t + X t-1 , t = 1, …., T Table 1 here 
EMPIRICAL RESULTS
We identified two downturn periods in the Portuguese economy -1991-93 and 2001-03 -characterized by declines in GDP, consumption and investment and increases in unemployment. Our final data set comprises 87,027 firms at risk of exiting, belonging to 18 cohorts (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , from which 55,622 exits were identified (551 exits among large enterprises (LEs)). Using the European definition of SMEs, according to which a firm is considered an SME if it employs fewer than 250 persons and if its annual turnover does not exceed 50 million euro or its balance sheet does not exceed 43 million euro (EC, 2005) , SMEs represented 98% of the total number of manufacturing firms in 1988, accounting for 64% of employment and 42% of total sales. Two decades later, the shares for SMEs were respectively 99%, 79% and 49%, which justifies the concern of the government regarding the SME sector. Table 2 here
The median survival time is 5 years for SMEs and 10 years for LEs. The differences are statistically significant at the 1% level. We then carried out a multivariate analysis, estimating a discrete time hazard model controlling for firm and industry specificities, searching for a potential different behavior between SMEs and LEs during economic slowdowns (Table 3) .
Table 3 here
We find a negative but non-linear U-shaped relationship between firm size and exit, as Figure 2 depicts. However, during downturns, the marginal negative impact of the size on the hazard rate seems to decrease (the interaction term Size*Downturn, which assesses whether and in which direction firm size moderates the impact of economic slowdowns, is positive and significant at the 1% level), so an increase in size reduces the hazard rate by less during downturns than it does during non-downturn periods.
Moreover, the results show that the "minimum hazard size" is smaller during downturns (about 225 versus 335 employees) and that with larger sizes, the hazard risks increase more rapidly in size than in non-downturn years.
The results thus suggest that recessions increase the likelihood of exiting for both smaller and larger firms.
However, during crises, despite large firms still being less likely to exit than their smaller counterparts, their likelihood of exiting increases more than that of SMEs relative to their respective exit probabilities in non-crisis periods. Additionally, the maximum size for an SME lies in the range of hazard minimum sizes [225, 335] , potentially suggesting that in prosperous years "big" SMEs may have survival advantages over LEs. This hypothesis necessitates future and deeper research on this moderating effect arising from firm size on the business cycle, as an "optimal size range" might exit in order for firms to thrive during a crisis. 
CONCLUSION
Despite the wide literature on the firm size-survival nexus, we still know little about this relationship during crises. We analyzed the moderating effect of firm size on firm exit during recessions for Portugal, where SMEs account for a very significant share of the number of firms, employment and turnover. The results show that exits are countercyclical and recessions act as a catalyst for firm exits. Moreover, there is a moderating effect played by firm size. In fact, during downturns, the firm size reduces the exit risk by less than during nondownturn periods and the hazards seem to increase more rapidly in size during recessions than during nonrecession years. The study thus suggests that large firms suffer a greater increase in exit hazard during downturns than smaller firms do, although small firms remain generally more likely to exit. Accordingly, largeness is less helpful in avoiding exits in a crisis context, as a large size may be responsible for firm inertia and an inability to adapt optimally to an adverse environment. a Additionally, we also tested non-linear effects of firm size during crises, but no significant differences were found. Results are available upon request. Unobserved heterogeneity potential problems were also tested using the program pgmhaz8 in Stata11®, created by Stephen Jenkins (Jenkins, 2004 : Survival Analysis, lecture notes (draft book). Essex university summer school course of survival analysis.). No significant problems of unobserved heterogeneity were found. To interpret the results in terms of odds ratios, we must simply
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